Pseudomonas exotoxin A. Membrane binding, insertion, and traversal.
Using vesicle targets composed of phosphatidylcholine and cholesterol (1:1 molar ratio), we found that Pseudomonas aeruginosa exotoxin A (PTx) binding and insertion are not only dependent on pH (Zalman, L.S., and Wisnieski, B.J. (1985) Infect. Immun. 50, 630-635) but also on ionic strength, reaching a maximum in pH 4 buffer that contains 150-200 mM NaCl. Insertion was monitored by photolabeling with an intramembranous probe. Higher levels of binding and insertion were attained with vesicles that contained 2.5 mol% dicetylphosphate than with neutral vesicles. Positively charged vesicles (2.7 mol% stearylamine) were the least effective targets. At pH 7.4, all binding levels were depressed. While PTx binding increased with increasing temperature, the relative proportion of the vesicle-associated toxin that was photolabeled decreased. The most likely explanation for the decrease is that the bilayer translocation rates increased with increasing temperature, and hence fewer PTx molecules were accessible at the time of photolabeling. At 37 degrees C, binding and insertion both plateaued within 10 min of lowering the pH to 4. After 10 min, the amount of bound toxin decreased slightly with time but there was a dramatic decrease in photolabeling, indicating that inserted PTx had begun to cross the bilayer. This was verified by the finding that when PTx was incubated with vesicles that contained trypsin, cleavage occurred only in those samples in which the pH was shifted down to pH 4. Entry is triggered by an acid-induced conformational change that promotes productive binding and insertion. After insertion, the kinetics of membrane traversal appear to be regulated by the physical properties of the bilayer.